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(54) Information processing apparatus and system, method of controlling same, peripheral 
apparatus and printer driver 



(57) Disclosed is a printing control system in which 
a host computer and a printer are connected so as to 
be capable of bidirectional communication. The printer 
stores model-specific parameter information, which is 
control information, in a ROM and, in response to a com- 



mand from the host computer, transmits the stored mod- 
el-specific parameters to the host computer to store the 
parameters in a memory of the host computer. Using the 
model-specific parameters stored in the memory, the 
host computer changes the parameters of a printer driv- 
er to thereby control printing performed by the printer 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to an information 
processing apparatus serving as a high-order (host) ap- 
paratus connected to a low-order (peripheral) apparatus 
so as to be capable of bidirectional communication, to 
a system and method of controlling the same, to a pe- 
ripheral apparatus serving as the low-order apparatus, 
and to a device driver. Here the high-order apparatus 
includes, e.g., a host computer, a home information ap- 
pliance such as a household television, a so-called set- 
top-box information terminal capable of being connect- 
ed to a public network such as the Internet, or a game 
machine, and is capable of bidirectional communication 
via interlace means with an input/output device such as 
a printer or scanner serving as the low-order apparatus. 

BACKGROUND OF THE INVENTION 

[0002] In a well-known system, a high-order appara- 
tus such as a host computer and a low-order apparatus 
such as a scanner or printer are connected via a network 
or the like, and image data that has been read in from 
the scanner is processed and the processed data is 
• printed by the printer. 

[0003] Improvement in the performance of low-order 
V | apparatus such as printers and scanners has been re- 
markable in recent years. When the number of tones 
' that can be reproduced by a low-order apparatus rises, 
there is a marked improvement in the smoothness of the 
image reproduced. There are occasions where the user 
of such a system wishes to replace the older low-order 
apparatus with a low-order apparatus of better perform- 
ance and use this low-order apparatus in the same sys- 
tem. 

[0004] If, e.g., a printer of higher performance is con- 
nected and used in such case, the printer driver installed 
in the high-order apparatus such as a host computer al- 
so must be changed in conformity with the printer. In or- 
der to accomplish this, usually a printer driver corre- 
sponding to the new model of the machine must be re- 
installed in the high-order apparatus and the printer driv- 
er for the new machine must me configured. No prob- 
lems are encountered if the environment for the re-in- 
stallation is such that the high-order apparatus has been 
connected to a public network such as the Internet and, 
if the new-model printer is found, the printer driver cor- 
responding to this printer is installed automatically. How- 
ever, in an instance where the high-order apparatus has 
not boon connected to a LAN or network, it is necessary 
that the printer driver corresponding to this new model 
be re-installed in the high-order apparatus by the user. 
This is a troublesome operation for the user. 
[0005] Further, in a case where it is desired that mul- 
tiple models of printers be used by a single high-order 
apparatus, the printer drivers corresponding respective 



ones of these multiple models are installed and pre- 
served on the, e.g., the hard disk of the high-order ap- 
paratus, and the drivers are switched among and used 
in accordance with the model of the printer to be used. 
5 This means that the memory capacity needed to store 
these drivers must be increased in comparison with the 
case where a single printer model is connected and 
used. 

[0006] In a case where a printer is connected to a host 
10 computer, for example, the specification of Japanese 
Patent Application Laid-Open No. 7-137356 proposes 
to solve this problem by disclosing a printing system in 
which a host unit and a printer unit are detachably con- 
nected. In the disclosed system, a plurality of command 

'5 tables are stored in the printer RAM beforehand and the 
command tables of the printer RAM are updated by a 
command from the host side. This is to deal with a case 
where there are combinations in which the print com- 
mands differ from printer to printer or a case where only 

20 the version of the host computer is upgraded. Further, 
the specification of Japanese Patent Application Laid- 
Open No. 8-310059 discloses an arrangement in which 
control data conforming to model-number information of 
a printer is transmitted to the printer. This is for a case 

25 where, when the type and functions of a printer connect- 
ed to a word processor are known in advance, the opti- 
mum control data is transmitted to the connected printer 
from the printer driver stored in the word processor. 
[0007] However, the prior art disclosed in the above- 

30 mentioned publications cannot cope with a situation in 
which a new-model printer not anticipated by the host 
has been connected to the host. 
[0008] Further the' specification of Japanese Patent 
Application Laid-Open No. 9-272233 discloses an ar- 

35 rangement in which a high-order apparatus stores the 
printer drivers of a plurality of printers beforehand and 
print processing is executed upon selecting a printer 
driver that conforms to the model of the printer that is to 
perform the printing. However, this requires that a plu- 

40 rality of printer drivers be stored in the high-order appa- 
ratus, as a result of which a very large memory capacity 
is needed to store the drivers. In addition, as in the case 
described above, the disclosed arrangement cannot 
cope with a new-model printer not originally anticipated 

45 and a new printer command cannot be added on. 

[0009] Furthermore, the specification of Japanese 
Patent Application Laid-Open No. 11-227181 discloses 
a printer in which printing can be performed upon mount- 
ing printheads of different types without changing the 

50 printer hardware. In accordance with this arrangement, 
the controjler of the printer on which printheads of dif- 
ferent types can be mounted interchangeably transmits 
data representing the characteristics of the mounted 
printhead to a host processor, and the controller supple- 

55 ments the print information with profile information con- 
cerning the mounted printhead. However, this publica- 
tion is silent on resolution information concerning the 
print data, information relating to number of tones, infor- 
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motion relating to number of colors used, control-con- 
version information, print-control command information, 
print-size information, media-type information, informa- 
tion concerning means for detecting amount of remain- 
ing ink, mechanical-mechanism information and opera- 
tion-assist information, and how these items of informa- 
tion are dealt with is not clear. Further, the host proces- 
sor in this publication reads information from the printer 
and stores it as a printer driver in advance in depend- 
ence upon this data. The host processor selects a plu- 
rality of printhead drive parameters and transmits them 
to the printer In this case also, therefore, it is required 
that the host processor store beforehand parameters 
corresponding to a printhead to be used. If a new printer 
is to be added on, it becomes necessary to added on a 
printer driver that conforms to this printer. 
[0010] Further, the invention described in the specifi- 
cation of Japanese Patent Application Laid-Open No. 
10-226140 relates to an image forming apparatus for 
forming an image based upon data sentf rom an external 
device. This publication proposes that the image form- 
ing apparatus store all or a part of a control program of 
the image forming apparatus that the external device us- 
es. According to this invention, however, the selection 
of the printer is made in response to an indication from 
the user, and therefore a malfunction will occur if the 
user selects the incorrect printer. Further, in the case of 
an external device that involves difficulty regarding the 
designation of a selection from the user, as in the man- 
ner of a set-top-box information terminal that is one type 
of home information appliance, selection of a printer will 
not be possible. In addition, in a case where a control 
program has been created without limitation, e.g., in a 
case where the area of a working RAM in an external 
device has been exceeded, a situation may arise in 
which control cannot be carried out by the external de- 
vice. With a printer in which no limitation is placed upon 
the type of high-order apparatus, there are many cases 
where limitations on the useable area of a working RAM 
and other restrictions are imposed depending upon the 
type of high-order apparatus. If this storage area is ex- 
ceeded, normal operation cannot be carried out. 
[0011] Further, in a case where part of a control pro- 
gram is stored in a printer, problems arise in terms of 
compatibility between this program and a control pro- 
gram that has been stored in the high-order apparatus. 
[0012] Thus, with conventional systems, it is required 
that the high-order apparatus on the host side previously 
store the drivers of low-order apparatus, e.g., printers 
and scanners, the future use of which is predicted. This 
means that part of the storage area of the high-order 
apparatus must always be set aside as a storage area 
for drivers or the like regardless of whether these low- 
order apparatus are used or not. Further, in a case 
where use is made of a printer or scanner of a newly 
developed model, it is necessary that this driver be in- 
stalled in the high-order apparatus. 
[0013] Further, in the case of a game machine, which 



is not equipped with a large-capacity rewritable memory 
device such as a hard disk or flash memory, thereby re- 
quiring that the host control program inclusive of a scan- 
ner driver or printer driver be stored in read-only memory 

5 means such as a ROM, CD-ROM or DVD-ROM, the 
conventional high-order apparatus is such that the ver- 
sion of driver corresponding to a low-order apparatus of 
a new model cannot be upgraded and it is not possible 
to deal with a low-order apparatus of another model 

^0 type. 

SUMMARY OF THE INVENTION 

[0014] Accordingly, an object of the present invention 
J 5 is to provide an information processing apparatus, sys- 
tem, method of controlling the same, peripheral device 
and printer driver through which image data of different 
resolutions can be processed without changing the con- 
trol program of a high-order apparatus or by using a con- 
20 trol program of one type. 

[0015] Another object of the present invention is to 
provide an information processing apparatus, system, 
method of controlling the same, peripheral device and 
printer driver which prevent malfunction of a peripheral 
25 apparatus due to incompatibility between a control pro- 
gram installed in the high-order apparatus to control the 
peripheral device and, if the resolution of the peripheral 
device is enhanced, the control program of this periph- 
eral device. 

30 [0016] A further object of the present invention is to 
provide an information processing apparatus, system, 
method of controlling the same, peripheral device and 
printer driver through which, even if a device driver in- 
stalled in a high-order apparatus to control a peripheral 

35 device has been stored in a read-only memory, it is pos- 
sible to process image data handled by peripheral de- 
vices of multiple types having different resolutions. 
[0017] In order to attain the objects, the information 
processing apparatus of the present invention has the 

40 following structure. An information processing system 
in which a high-order apparatus and a low-order appa- 
ratus are connected so as to be capable of bidirectional 
communication, wherein the low-order apparatus stores 
resolution information of image data handled by the low- 

•*s order apparatus; and the low-order apparatus transmits 
the resolution information to the high-order apparatus in 
response to a command from the high-order apparatus; 
and the high-order apparatus processes the image data , 
which is handled by the low-order apparatus, using the 

so resolution information transmitted from the low-order 
apparatus. 

[0018] In order to attain the objects, the information 
processing apparatus of the present invention has the 
following structure. An information processing appara- 
55 tus for receiving and processing image data from a pe- 
ripheral device under the control of a control program, 
comprising: requesting means for requesting the periph- 
eral device for resolution information of image data han- 



-DOCtD <EP 1187446A2J.> 



3 



5 



EP 1 187 446 A2 



6 



died by the peripheral device; receiving means for re- 
ceiving the resolution information from the peripheral 
device in response to the request from the requesting 
means; and processing means for processing image da- 
ta from the peripheral device upon changing parameters s 
of the control program, which controls the peripheral de- 
vice, using the resolution information received by the re- 
ceiving means. 

[0019] Other features and advantages of the present 
invention will be apparent from the following description w 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS ?5 

[0020] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, il- 
lustrate embodiments of the invention and, together with 
the description, serve to explain the principle of the in- 20 
vention. 

Fig. 1 is a block diagram illustrating the configura- 
tion of a printing system according to a first embod- 
iment of the present invention; 25 
Fig. 2 is an external perspective view showing a 
printer according to this embodiment; 
Fig. 3 is a block diagram illustrating the structure of 
a printer according to an embodiment of the present 
invention; 30 
Fig. 4 shows a block diagram useful in describing 
processing according to the first embodiment of the 
present invention, as well as a flowchart of this 
processing; 

Fig. 5 is a flowchart showing the details of process- 35 
ing for transferring model-specific information in a 
printer according to this embodiment of the inven- 
tion; 

Fig. 6 is a diagram useful in describing the details 

of print-control command information according to *o 

this embodiment; 

Fig. 7 is a flowchart useful in describing processing 
by a printer driver according to this embodiment; 
Fig. 8 is a block diagram illustrating the functional 
structure of a printer driver according to this embod- 
iment; 

Fig. 9 is a block diagram illustrating the configura- 
tion of a printing system according to a second em- 
bodiment of the present invention; 
Fig. 1 0 is a flowchart illustrating the printing opera- 50 
tion of a printing system according to a second em- 
bodiment: 

Fig. 11 is a flowchart useful in describing processing 
according to a third embodiment of the present in- 
vention; 55 
Fig. 1 2 is a flowchart useful in describing processing 
according to a fourth embodiment of the present in- 
vention; 



Fig. 1 3 is a diagram useful in describing an example 
of model-specific information made to conform to 
two types of host computers in a printer according 
to a fifth embodiment of the present invention; and 
Fig. 14 is a diagram showing a block diagram useful 
in describing processing according to the sixth em- 
bodiment of the present invention, as well as a flow- 
chart of this processing. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] Preferred embodiments of the present inven- 
tion will now be described in detail with reference to the 
accompanying drawings. 

[0022] According to these embodiments , a system for 
sending and receiving data between a high-order appa- 
ratus and low-order apparatus is described as an exam- 
ple of a system in which a high-order apparatus such as 
a host computer and a low-order apparatus such as a 
printer or scanner are connected. 

[First Embodiment] 

[0023] Fig. 1 is a block diagram illustrating the config- 
uration of a printing system in which a host computer 
500 serving as a high-order apparatus and a printer 1 00 
serving as a low-order apparatus are connected. 
[0024] As shown in Fig. 1 , the host computer 500 in- 
cludes a printer driver 501 that is stored within the host 
computer 500 in the form of software. It should be noted 
that the printer driver 501 may be stored on a storage 
medium such as a ROM installed in the host computer 

500. Model-specific information 502 holds parameters 
and commands classified by model corresponding to 
each model of printer that may be connected. In order 
to simplify the description, the arrangement is such that 
parameters and control commands classified by model 
have been stored collectively in one location of the mod- 
el-specific information 502. However, this does not im- 
pose a limitation upon the invention. In order to raise the 
efficiency of processing executed by the printer driver 

501 , an arrangement may be adopted in which the pa- 
rameters and commands are stored in dispersed fash- 
ion in multiple locations of the printer driver 501 , or in 
which these parameters and commands are stored in 
another memory area. 

[0025] The printer 100 has a ROM 411 provided with 
model-specific information 420 already holding param- 
eters and control command corresponding to models of 
the printer 1 00. Stored in the model-specific information 
420 arc various parameters, which arc indicated by A1 , 
A2, - ? B1, B2, — , and a control command (C). These 
will be described in detail later. In order to simplify the 
description, the arrangement is such that these param- 
eters and control commands classified by model also 
have been stored collectively in one location of the ROM 
411. However, this does not impose a limitation upon 
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the invention. In order to use the ROM 411 efficiently, or 
in order to access the ROM 411 more easily, the param- 
eters and commands may be stored in dispersed fash- 
ion in multiple locations. 

[0026] The host computer 500 and printer 1 00 may 
be connected via a USB cable, by way of example. If 
the connection has a bidirectional communication capa- 
bility, any form of connection will suffice. In addition, 
communication may be via another interface and may 
be wireless. 

[0027] Fig. 2 is an external perspective view showing 
the structure of the printer 1 00 according to this embod- 
iment. 

[0028] As shown in Fig. 2, a printing medium (record- 
ing sheet or the like) 105 that has been inserted at a 
paper feed position of the printer 1 00 is fed in the direc- 
tion of arrow P by rotation of a feed roller 106 and is 
transported to an area in which printing can be per- 
formed by a printhead 1 04. A platen 1 07 is provided be- 
neath the printing medium 105 in the printing area. The 
printhead 104 is mounted on a carriage 101 . The latter 
is capable of being moved back and forth by two guide 
shafts 102 and 103 along the direction of these shafts. 
As a result, the printhead 1 04 scans the print area back 
and forth in directions Q1 and Q2, namely the horizontal- 
scan direction. 

[0029] The printhead 1 04 includes orifices capable of 
ejecting inks of a plurality of colors, and an ink tank ca- 
pable of accommodating inks of a plurality of colors. The 
ink orifices of the printhead 104 point downward. The 
inks in the printer 100 are of four colors, namely Bk 
(black), C (cyan), M (magenta) and Y (yellow). 
[0030] The printer includes a control panel 1 08 having 
a switch unit and a display unit. The switch unit is used 
to turn the power supply of the printer 100 on and off 
and to set various printing modes. The display unit is 
used to display the status of the printer 1 00. 
[0031] Fig. 3 is a block diagram illustrating the struc- 
ture of the printer 100 according to this embodiment. 
[0032] If print data including character or image data 
to be printed sent from the host computer 500 is re- 
ceived by the printer 100, the received data is input to 
and held in a receive buffer 401 . Further, model-specific 
data that has been stored in the ROM 401 of printer 1 00, 
data for confirming whether data has been transferred 
correctly from the host computer 500 to the printer 1 00, 
and data for reporting the operating status of the printer 
1 00 is transmitted from the printer 1 00 to the host com- 
puter 500. 

[0033] Data that has been stored in the receive buffer 
401 is transferred to a RAM 403 under the control of a 
CPU 402 and is stored in the RAM 403 temporarily. The 
ROM 411 stores a control program executed by the CPU 
402, various initial-setting parameters, as well as model- 
specific parameters and control commands of the print- 
er 100. In response to a command from the CPU 402, 
an engine controller 404 drives and controls a printer 
engine 405 having mechanical portions such as a car- 



riage motor and paper-feed motor. 
[0034] A sensor/switch controller 406 sends the C PU 
402 signals from various sensors and from a sensor/ 
switch unit 407 that includes the switches of the control 

5 panel 108. In response to a command from the CPU 
402. a display-element controller 408 drives LEDs on 
the control panel 1 08 and a display unit 409 having liquid 
crystal display elements. A printhead controller 410 
drives and controls the printhead 1 04 in accordance with 

10 a command from the CPU 402. The printhead controller 
410 senses, e.g., the temperature of the printhead 104, 
which is indicative of the status of the printhead 104, 
and sends this signal to the CPU 402. In response, the 
CPU 402 drives and controls the printhead 104 based 

is upon the temperature information. 

[0035] Fig. 4 is a flowchart illustrating the concept of 
a printing operation performed by the printing system 
according to this embodiment. In Fig. 4, control process- 
ing in the host computer 500 is illustrated separate from 

20 control processing in the printer 100. 

[0036] When a printing operation starts in the host 
computer 500, the latter sends a predetermined control 
command to the printer 1 00 at step S1 to request trans- 
fer of model-specific information from the printer 1 00. In 

25 response, the printer 1 00 sends the host computer 500 
parameters A1 , A2, B1 , B2, — and the control com- 
mand C of the model-specific information 420 stored in 
ROM 411 of the printer 1 00. The information thus trans- 
mitted is stored in the model-specific information 502 of 

30 the printer driver 501 of host computer 500. 

[0037] Next, at step S2, the host computer 500 uses 
the model-specific parameters A1 , A2, — received from 
the printer 1 00 to develop print data to be transmitted to 
the printer 100. The information indicated below in the 

35 printer 1 00 has been set in the model-specific parame- 
ters A1 , A2, — , and the host computer 500 uses this in- 
formation to generate print data to be transmitted to the 
printer 100. 

40 A1 : resolution information 

A2: number-of-tones information 

A3: information concerning number of colors used 

A4: color-conversion information 

45 [0038] The resolution information (A1) indicates the 
resolution of an image capable of being printed by the 
printer 1 00. Here it is assumed that resolution is 600 dpi 
in the horizontal-scan scan direction and 600 dpi in the 
vertical-scan direction, by way of example. The printer 

so driver 501 is adapted beforehand so as to be able to 
support other horizontal scan x vertical scan resolutions 
as well, examples of such resolutions (in dpi) being 1 80 
x 180, 360 x 180, 360 x 360, 720 x 360 and 720 x 
720, or 150 x 150, 300 >• 150, 300 x 300, 600 x 300 

55 and 600 x 600. The printer driver 501 can be adapted 
to support other sets of resolutions as well. Namely, the 
printer driver can be adapted to the resolution of under 
2400 dpi. This restriction is determined in consideration 
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of a resource (e.g. capacity of a memory or OS) in a host 
computer. However, the present invention can not be 
limited by the restriction of the resource of the host com- 
puter in which the printer driver is installed has sufficient 
. capacity. 

[0039] The image resolution of print data rendered in 
the host computer 500 is decided based upon the res- 
olution information (A1). It will be assumed here that a 
resolution of "600" in the horizontal-scan direction and 
"600" in the vertical-scan direction has been designated 
as the model-specific parameter of printer 1 00. It should 
be noted that the resolution information (A1) has been 
stored in the ROM 411 of printer 1 00 as one byte in each 
of the horizontal- and vertical-scan directions. 
[0040] Next, the number-of-tones information (A2) in- 
dicates the depth of image data corresponding to each 
resolution, where "1 M is set in case of one bit, M 2" in case 
of two bits and "4 M in case of four bits. Since eight bits 
usually is sufficient for the number-of-tones information 
(A2), the printer driver 501 is capable of supporting up 
to eight bits, though the number of bits that can be sup- 
ported can be set as appropriate. One byte of number- 
of-tones information (A2) has been stored in the ROM 
411 of printer 100. 

[0041] The information (A3) concerning the number 
of colors used is indicative of the four colors Bk, C, M 
and Y in this embodiment. Accordingly, A3 = "4" is trans- 
mitted from the printer 1 00. Other examples include the 
one color Bk, the three colors C, M and Y or the six colors 
obtained by adding light C and light M to the four colors 
of Bk, C, M and Y. The printer driver 501 therefore is 
adapted so as to be able to support one color, three 
colors, four colors and six colors. One byte of informa- 
tion (A3) concerning the number of colors used has 
been stored in the ROM 41 1 of printer 1 00. Further, eight 
colors obtained by adding light Bk and light Y to the six 
colors may be adapted. 

[0042] The color-conversion information (A4) is a 
look-up table storing color-conversion information for 
deciding the gradation of each color of the colors Y, M, 
C , Bk. The look-up table is optimised by the type of print- 
ing medium (printing sheet) used in printing, the ink 
used, the maximum amount of ink that can be printed in 
a unit surface area of the printing medium and the image 
of the desired gradation. For example, if the ink used 
has been improved and results in a change in the col- 
oration produced on the printing medium used, then it 
becomes necessary to change the look-up table. 
Though the type of printing medium may be changed, 
here this is dealt with by transferring the look-up table 
constituting the color-conversion information (A4). Us- 
ing the look-up table sent from the printer 100, the host 
computer 500 executes processing to expand RGB to 
data of Bk, C, M and Y. The color-conversion information 
(A4) has been stored in the ROM 411 of printer 100 in 
an amount equivalent to 64 KB. 

[0043] Next, at step S3, the host computer 500 uses 
the model-specific parameters B1 , B2, received from 



the printer 1 00 to create print data to be transmitted to 
the printer 100. The information indicated below in the 
printer 1 00 has been set in the model-specific parame- 
ters B1. B2, — . and the host computer 500 uses this in- 
5 formation to generate print data to be transmitted to the 
printer 100. 

B1 : print-size information 

B2: media (printing media)-type information 
10 B3: printhead maintenance data 

B4: printhead structure data 

B5: information relating to means for sensing 

amount of remaining ink 

B6: mechanical-mechanism information 
*5 B7: operation-assist information 

[0044] The model-specific parameters B1 , B2, — and 
the processing of step S 1 are combined to create control 
data and print data to be sent from the host computer 

20 soo to the printer 1 00. 

[0045] The print-size information (B1) is information 
relating to printable width of the printer 100 in the hori- 
zontal- and vertical-scan directions. On the basis of the 
information (B1), print data is generated within the host 

25 computer 500 so as to fit within the printable size of the 
printer 100. This data is then sent to the printer 100. 
Here the printable width is 8 inches horizontally and 10 
inches vertically. The print-size information (B1) is used 
when printing is performed in accordance with a center 

30 reference and has been stored as two bytes in the ROM 
411 of the printer 100. 

[0046] The media-type information (B2) is information 
indicating the type of printing medium used in printing, 
such as whether the medium is plain paper or glossy 

35 film, etc. There are cases where the printing-medium 
transport conditions in the printer 100 are changed de- 
pending upon this information. Here it is assumed that 
the printing-medium type information is indicative of 
plain paper. The printing-medium type information has 

JO been stored as one byte in the ROM 411 of printer 100. 
[0047] The printhead maintenance information (B3) 
stipulates information relating to maintenance of the 
printhead 104, examples of this information being the 
number of times ink is preliminarily discharged from the 

-*5 printhead 1 04 immediately prior to print processing, and 
the time intervals at which the printhead 104 performs 
a suction operation. Here it is assumed that the number 
of preliminary ink discharges is "100" and that the time 
intervals at which the printhead 1 04 perform the suction 

50 operation is "5 min". A maximum of four bytes of the 
printhead maintenance information (B3) have been 
stored in the ROM 411 of the printer 100. The timing at 
which the printer is subjected to maintenance can be 
specified based upon this maintenance information. 

55 [0048] The printhead structure information (B4) is in- 
formation relating to the structure of the printhead 104 
in printer 100. If the numbers of nozzles are the same 
for each of the colors Bk, C, M and Y and the four colors 
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are arrayed at the same positions in the vertical-scan 
direction, then the information (B4) in this case will be 
"0. 0. 0. 0". Further, if the numbers of nozzles are the 
same for each of the colors Bk. C, M and Y of the print- 
head 104 and the rows of nozzles of the respective 
colors are arrayed in staggered fashion every 100 noz- 
zles in the vertical-scan direction in the order of Bk, C, 
M, Y, then this information will be "0, 1 00, 200, 300". This 
is referred to when print data that has been made to con- 
form to the nozzles of each color is transferred. As a 
result, the memory capacity needed to store the print 
data can be reduced in the printer 1 00. The printer driver 
501 is adapted so as to be capable of supporting these 
numerical values. Four bytes of the printhead structure 
information (B4) have been stored in the ROM 411 of 
the printer 100. 

[0049] The information (B5) relating to means for 
sensing amount of remaining ink is information indicat- 
ing what means the printer 1 00 possesses as means for 
sensing the amount of ink remaining in the printhead 
104. For example, if the printer 100 does not have 
means for sensing the remaining amount of ink, than 
this information is "0". If the printer 100 does have such 
means, then the number of steps in which this is per- 
formed is indicated by a numeral. For example, this is 
represented by numeral corresponding to 3 steps, 5 
steps, — , 1 00 steps. In this embodiment, the information 
is set to "0" because the printer 1 00 does not possess 
means for sensing the remaining amount of ink. It is as- 
sumed that the printer driver 501 has been set by this 
information beforehand with regard to how the result of 
sensing the remaining amount of ink is to be displayed 
on the display screen of the host computer 500. One 
byte of the information (B5) relating to means for sens- 
ing amount of remaining ink has been stored in the ROM 
411 of printer 100. 

[0050] The mechanical-mechanism information (B6) 
is information relating to the printer engine 405 of the 
printer 100. This information concerns the mechanism 
of the printer engine 405, e.g., whether the printer en- 
gine 405 is an ink-jet printing unit or thermal-transfer 
printing unit. 

[0051] The operation-assist information (B7) is infor- 
mation for allowing the user to specify, from the host 
computer 500, operation relating to the printer 1 00. This 
is information utilized on the display unit 409 of the con- 
trol panel 1 08 to describe functions and operations spe- 
cific to the model of the printer 100. The information 
(B7), which concerns the printing function of the printer 
1 00. is an auxiliary database displayed on an operating 
screen so that the user can enter commands as by a 
graphical user interface. For example, this information 
is text, icon images, an image representing the external 
form of the printer 1 00 or control panel thereof, or oper- 
ation control information for controlling the operating 
screen. The information (B7) can be utilized by the host 
computer 500 upon being acquired from the printer 1 00 
as necessary. As a result, it is possible to provide a user- 



friendly operating environment in which an operation re- 
lating to the connected printer 100 or on-line help, for 
example, can be specified, and in which optimum ex- 
planatory text and images are displayed for the user. 

5 Here 32 KB of the operation-assist information (B7) 
have been stored in the ROM 411 of printer 100. 
[0052] Next, at step S4, using the control command 
received from the printer 100, the host computer 500 
controls the printing operation and transmits control da- 

10 ta and print data to the printer 100 so that an ordinary 
printing operation is performed. 

[0053] The print-control command information (C) is 
information relating to a control command for outputting 
a desired image from the host computer 500 to the print- 
's er 1 00. This information defines a control command se- 
quence for making various mode settings and tor exe- 
cuting printing control in line with the purpose of printing. 
By controlling the printer 100 based upon the print-con- 
trol command information, the printer 100 can be made 
20 to perform printing using a control command best suited 
to this printing operation. Data of the kind shown in Fig. 
6, for example, has been stored in the print-control com- 
mand information. 

[0054] In Fig. 6, Adr1 , Len1 to Adr50, Len50 represent 

25 management information, in which AdrN is an offset ad- 
dress value wherein the beginning of the print-control 
command information serves as a reference and the re- 
adout position of command data CmdN is indicated by 
16 bits. Further, LenN represents the amount of data in 

30 the command data CmdN, in which the number of bytes 
thereof is represented by 16 bits. In other words, at the 
start of a print job of command data Cmd1 (a print-job 
start command), the storage location of a control com- 
mand sequence (print-job start command) to be trans- 

35 mitted to the printer 1 00 is indicated by Adr1 , and the 
amount of data in this control command sequence can 
be identified by Len1 . Similarly, the storage location and 
amount of data of a "print data format setting command" 
Cmd2, which sets whether print data is to be com- 

«*o pressed or not, are specified by Adr2, Len2. Further, the 
storage location and amount of data of a "page margin 
setting command" Cmd3, which sets page margins (left 
and right margins, etc.) conforming to the type of printing 
medium used in printing, are specified by Adr3, Len3. 

-*5 Likewise, the storage location and amount of data of a 
"printing method setting command" Cmd4, which sets 
color or monochrome printing, type of printing medium 
and printing quality, are specified by Adr4, Len4; the 
storage location and amount of data of a "resolution set- 

50 ting command" Cmd5. which sets printing resolution, 
are specified by Adr5, Len5; the storage location and 
amount of data of an "imaging model setting command" 
Cmd6, which sets number of ones of each color and the 
selection of ink, are specified by Adr6, Leh6; the storage 

55 location and amount of data of a "print preparation com- 
mand" Cmd7, which performs maintenance such as 
cleaning of the printhead 104 before the onset of print- 
ing, are specified by Adr7, Len7; and the storage loca- 
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tion and amount of data of an "other settings command" 
Cmd8, which is used in a case where it is necessary to 
make a setting before the start of another printing job. 
are specified. 

[0055] As a result of the foregoing, the host computer 5 
500 reads out the respective corresponding command 
data at the time of printing control and can transmit this 
data to the printer 100. 

[0056] Another possible method is to store the com- 
mand data Cmd1 to Cmd8 collectively as a single as- 10 
semblage of control command sequences. In such 
case, Adr1 would be adopted as an offset address value 
representing the beginning of the storage location of a 
control command sequence of interest, and the total 
number of bytes of the control command sequence is 
would be inserted into Len1. In this case, the manage- 
ment information Adr2, Len2 to Adr8, Len8 would be un- 
necessary. 

[0057] The above-mentioned control command is out- 
put from the host computer 500 to the printer 1 00 when 20 
a printing job is started following the setting of the print- 
ing mode. 

[0058] Next, it is necessary to add a color specifying 
command onto the image data of every color to be print- 
ed. Accordingly, it is so arranged that Adr_Bk, Len_Bk 25 
to Adr_c, Len_c are read out by Adr10, Len10, and so 
that color-specifying command data indicated by 
Cmd_Bk to Cmd_c can be read out based upon the con- 
tent thereof. 

[0059] More specifically, Adr_Bk represents an offset 30 
address value of the storage location of a "Bk (black) 
color specifying command", and Len_Bk represents the 
amount of data in this command. Similarly, Adr_Y, 
Len_Y indicate the offset address value of the storage 
location, and the amount of data, of a "Y (yellow) color 35 
specifying command". Likewise, Adrjvl, Len_M indicate 
the offset address value of the storage location, and the 
amount of data, of an "M (magenta) color specifying 
command"; Adr_C, Len_C indicate the offset address 
value of the storage location, and the amount of data, 40 
of a M C (cyan) color specifying command"; Adr_m, 
Len_m indicate the offset address value of the storage 
location, and the amount of data, of an "m (light magen- 
ta) color specifying command"; and Adr_c, Len_c indi- 
cate the offset address value of the storage location , and -*5 
the amount of data, of an "c (light cyan) color specifying 
command". 

[0060] It should be noted that in a case where the 
printhead 104 of the printer 100 is capable of printing 
using inks of the four colors Bk, Y, M and C, for example, so 
the information concerning Cmd_m and Cmd_c is un- 
necessary. In such case, the set values of Len_m and 
Len_c would be "0". Similarly, in a case where the print- 
head 104 is capable of printing using inks of the three 
colors Y. M. C, the value of Len_Bk would be set to "0". 55 
[0061] Next, when the printing of one page ends, the 
offset address value of the storage location of a "print 
page end command" Cmd20, which the host computer 



500 sends to the printer 100, is made Adr20 and the 
number of bytes thereof is recorded in Len20, whereby 
the host computer 500 is capable of reading out and 
transmitting the "print page end command" Cmd20 cor- 
responding to the printer 100. 

[0062] Further, when one printing job ends, the offset 
address value of the storage location of a "print job end 
command" Cmd30 to be sent to the printer 1 00 is made 
Adr30 and the number of bytes thereof is recorded in 
Len30, whereby the host computer 500 is capable of 
reading out and transmitting the "print job end com- 
mand" Cmd30 corresponding to the printer 100. 
[0063] Furthermore, in order to so arrange it that the 
printer 100 can be instructed to reliably implement a 
maintenance function such as the cleaning of the print- 
head 104, two types of maintenance commands, name- 
ly a "Maintenance 1 command" Cmd40 and a "Mainte- 
nance 2 command" Cmd 50 are prepared, the address 
offset values of the storage locations of these control 
commands are stored at Adr40 and Adr50, respectively, 
and the numbers of bytes indicating the respective 
amounts of data are stored at Len40 and Len50, respec- 
tively. 

[0064] By adopting the arrangement described 
above, it is unnecessary to change the printer driver 501 
in the host computer 500 even if the printer 1 00 is re- 
placed by a new-model printer and the printer control 
command thereof is changed or a new one added on. 
This makes it possible to execute print processing in 
conformity with the new printer. 

[0065] In the first embodiment, a case in which only a 
control command of the printer 100 is dealt with in the 
host computer 500 is described. However, this does not 
impose a limitation upon the present invention. For ex- 
ample, it is possible to adopt an arrangement in which 
the printer driver 501 is one which anticipates functions 
that will be supportable in the future, the control com- 
mand sequence conforming thereto is stored in each 
printer in advance, the data of this control command is 
read out of the printer 100 and stored in the host com- 
puter 500 by the printer driver 501 of the host computer 
500, print data is created by the host computer 500 
based upon this stored data and is output to the printer 
100. Alternatively, an area for storing the control com- 
mand can be reserved in the printer driver 501 , a new 
command sequence can be read in from the printer 1 00 
and this data can be transmitted to the printer 1 00, there- 
by providing the potential for more flexible development. 
[0066] Fig. 5 is a flowchart showing the details of 
processing for transmitting model-specific information 
at step S1 in Fig. 4. This describes the details of com- 
munication protocol between the host computer 500 and 
printer 1 00 according to this embodiment. This process- 
ing is executed in the host computer 500 when it is nec- 
essary to read model-specific information out of the 
printer 100. 

[0067] First, at step S1 0, the host computer 500 trans- 
mits an upload request command for various informa- 
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tion to the printer 1 00 via an interface in order to acquire 
desired model-specific information from the printer 100. 
The status of communication is indicated at step S11. 
Next, at step S12. the host computer 500 waits for re- 
ceipt of the information from the printer 1 00 in response 5 
to the request command. It is so arranged that the mod- 
el-specific information desired by the host computer 500 
can be specified by the upload request command. 
[0068] The processing executed by the printer 1 00 
that has received the upload request command will now 10 
be described. When the printer 100 receives a control 
command from the host computer 500 via the interface, 
the printer analyzes the command at step S21 . This is 
followed by step S22, at which the printer checks to see 
whether the received command is an upload request *5 
command. If the command is other than an upload re- 
quest command, e.g., a command for other processing 
such as a print control command, then control proceeds 
to step S24 and the corresponding processing is exe- 
cuted. If it is found at step S22 that the command is an 20 
upload request command, then control proceeds to step 
S23, at which the printer reads out the model-specific 
information requested by the host computer 500 and 
transmits this information to the host computer 500 via 
the interface. If the processing of step S23 or S24 ends, 25 
then processing executed by the printer 100 to receive 
the control command is exited. 

[0069] Thus, when the host computer 500 receives 
answer data from the printer 1 00, control proceeds from 
j step S12 to step S13, the received data is stored in the 30 
memory of the host computer 500 and is preserved so 
that it can be utilized in the control program run later. 
Next, at step S14, the host computer 500 determines 
whether there is additional data desired to be uploaded 
from the printer 100. If there is such data, then control 35 
returns to step S 1 0 and the above-described processing 
is executed to repeat the processing routine. If all of the 
necessary model-specific information has thus been ac- 
quired from the printer 100, then the loop of step S14 is 
exited and processing ends. 40 
[0070] Thus, immediately after the start of print 
processing in the host computer 500, the type of printer 
100 used in printing and the model-specific information 
conforming to the printing mode are acquired from the 
printer 1 00 and the host computer 500 utilizes this infor- 
mation to execute processing for developing the print 
data and then transmitting the print data. As a result, 
even if the capabilities of the printer 1 00, such as its res- 
olution, tonality or ink coloration characteristics, change, 
or even if the control command of the printer 1 00 chang- so 
es. the generation of print data and printing control con- 
forming to the printer 100 can be performed without 
changing the printer driver 501 in the host computer 500. 
[0071] Reference will be had to the flowchart of Fig. 
7 to describe an overview of processing executed by the 55 
printer driver 501 of the host computer 500 according to 
this embodiment. 

[0072] Fig. 7 is a flowchart illustrating processing in 



the printer driver 501 of host computer 500 for acquiring 
various information from the printer 100 and creating a 
print command and print data transmitted to the printer 
100 (this corresponds to the processing of steps S2 to 
S4 in Fig. 4). 

[0073] If the start of print processing is specified from 
an application program or the like at step S101 . control 
proceeds to steps S1 02 ? S1 03, S1 04 and S1 05, at which 
the printer driver 501 acquires the printer resolution, 
number of tones, number of printable colors and color- 
conversion information, etc., from the model-specific in- 
formation acquired at step S1 of Fig. 4. On the basis of 
this information, the printer driver 501 develops the print 
data (step S106) in accordance with image data speci- 
fied from the application program. 
[0074] Next, at step S1 07, the printer driver 501 cre- 
ates a print command, which is transmitted to the printer 
100, based upon print-control command information, 
print-size information, printing-medium type information 
and printhead structure information contained in the 
model-specific information acquired from printer 100. 
The generated print command and print data are trans- 
mitted from the host computer 500 to the printer 100 at 
stop S108. 

[0075] If start of printing is not designated at step 
S1 01 , then control proceeds to step S1 09, at which the 
printer driver 501 determines whether maintenance of 
the printhead 104 of printer 100 has been designated. 
If maintenance has been designated, then control pro- 
ceeds to step S110, at which the printer driver 501 in- 
structs the printer 100 to perform a maintenance oper- 
ation such as cleaning of the printhead 104. If mainte- 
nance is not designated at step S1 09, then control pro- 
ceeds to step S11 1 . at which the printer driver 501 de- 
termines whether to instruct the printer 1 00 to implement 
an assist function for the purpose of describing opera- 
tion of the printer. If operation assist has been designat- 
ed, control proceeds to step S112, at which the printer 
driver 501 causes the model-specific f unctions and a de- 
scription of operation of the printer 100 to be displayed 
on the display screen of the host computer 500 as by a 
graphical user interface (GUI). 

[0076] Fig. 8 is a block diagram illustrating the func- 
tional construction of the printer driver 501 . 
[0077] As shown in Fig. 8 ; the printer driver 501 in- 
cludes a rendering processor 801 for rendering charac- 
ters and raw-image data, which is desired to be printed, 
based upon resolution information contained in the 
model -specific information. In the example set forth 
above, the resolution information contained in the mod- 
el-specific information is "600 x 600". Accordingly, ren- 
dering is performed at a resolution of 600 dpi in the hor- 
izontal-scan direction and 600 dpi in the vertical-scan 
direction. As a result, 8-bit data for each of R, G, B is 
obtained at the resolution of 600 dpi x 600 dpi. The res- 
olution of the data obtained here is dependent upon the 
model-specific information. 

[0078] An image processor 802 subjects the 8-bit data 
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for each of R ; G. B to image processing based upon in- 
formation contained in the model-specific information, 
namely information relating to the number of tones, in- 
formation relating to the number of colors used and 
. color-conversion information. Here the information re- 5 
lating to number of tones uses one bit, the information 
relating to number of colors used uses four colors, and 
the color-conversion information uses a look-up table for 
converting RGB to BkCMY information. It should be not- 
ed that the image processor 802 also executes quanti- 10 
zation processing. 

[0079] Print data of one bit for each of Bk, C, M and 
Y is generated by executing this image processing. The 
print data thus generated is dependent upon the model- 
specific information. The processing thus far corre- '5 
sponds to the processing of steps S1 02 to S1 06 in Fig. 7. 
[0080] On the basis of the print-size information, me- 
dia-type information and printhead structure information 
contained in the model-specific information, an output 
processor 803 converts print data to a final-format print 20 
command, which is transmitted to the printer 1 00, in ac- 
cordance with the print control command. This process- 
ing corresponds to the processing of step S 107 in Fig. 
7. The print command thus generated is transmitted to 
the printer 100. The final format of the print data is de- 25 
pendent upon the model-specific information. 
[0081] Thus, under conditions in which functions of 
the printer driver 501 in host computer 500 serving as 
the high-order apparatus are fixed, the following hold: 

30 

(1) Even if a new-model printer of improved capa- 
bilities or a printer having different specification is 
connected, this can be dealt with without reinstalling 
the printer driver. 

(2) Printers of multiple types having different capa- 35 
bilities can be controlled by a printer driver of a sin- 
gle type. 

(3) Even if the printer driver has been stored on a 
read-only storage medium of the host computer, 
multiple printers of different types can be controlled. 40 

[0082] The model-specific information described 
above is merely one example of such information and 
can be adapted to specifications of a broader range. 
Further each item of model-specific information is inde- *s 
pendent. By combining these items of information, it is 
possible to deal with more complicated functions. 

[Second Embodiment] 

so 

[0083] The configuration of a printing system accord- 
ing to a second embodiment of the present invention will 
now be described. In the second embodiment, the host 
computer 500 is additionally provided with a function for 
distinguishing the model of the connected printer 1 00. 55 
[0084] Fig. 9 is a block diagram illustrating the config- 
uration of a printing system according to the second em- 
bodiment of the invention, in which components identi- 



cal with those shown in Fig. 1 are designated by like 
reference characters and need not be described again. 
[0085] In the second embodiment, the host computer 
500 has a model discriminating unit 503 for discriminat- 
ing the model of the printer 100. Further it is assumed 
that default parameters and a command have been pre- 
pared in the model-specific information 502 of the printer 
driver 501 as initial values. In addition, model distin- 
guishing information 412 indicating the model of the 
printer 100 has been stored in the printer 100. 
[0086] Fig. 10 is a flowchart illustrating a printing op- 
eration performed in the printing system according to the 
second embodiment. 

[0087] When the start of printing is ordered in the host 
computer 500, at step S1 , the host computer 500 reads 
in the model distinguishing information 412 that has 
been stored in the printer 100. Next, at step S32, the 
host computer 500 discriminates the model of the con- 
nected printer 1 00 based upon the model distinguishing 
information 41 2 and determines whether the printer 1 00 
is that of a model that has been set as a default. If the 
decision rendered is "YES", then control proceeds to 
step S34; if "NO", then control proceeds to step S33, at 
which the processing of steps S1 to S3 in Fig. 4 is exe- 
cuted to create a print command and print data. It should 
be noted that default model-specific information has 
been stored in the model discriminating unit 503 before- 
hand. This is followed by step S34, at which ordinary 
printing control is performed. This processing is then ex- 
ited. 

[0088] According to the second embodiment, since 
many models of the printer 100 have been set as de- 
faults and there are many cases in which this suffices, 
predetermined model-specific information is stored in 
the host computer 500 beforehand as a default. As a 
result, in the case of a default printer, an operation for 
transmitting model-specific information from the printer 
to the host computer 500 is unnecessary and printing 
time can be shortened. 

[0089] Furthermore, the foregoing is advantageous in 
that a printer whose model is a default need not have 
the model-specific information 420 in the ROM 411 of 
the printer. This makes it possible to reduce the ROM 
capacity of the ROM in the printer 100. 

[Third Embodiment] 

[0090] Described next will be a third embodiment in 
which the number of times model-specific information 
from the printer 1 00 is read in the host computer 500 is 
minimized. 

[0091] Fig. 11 is a flowchart illustrating processing in 
the host computer 500 for minimizing the number of 
times the model-specific information is read in according 
to a third embodiment of the present invention. 
[0092] When print processing starts, control first pro- 
ceeds to step S41 . Here the printer driver 501 deter- 
mines whether model-specific information of the printer 



10 

_ U87446A2_I_> 



19 



EP 1 187 446 A2 



100 used in this printing operation has already been 
read into the printer driver 501 and stored in the model- 
specific information 502. If this information was read in 
by the immediately preceding print processing, then 
control proceeds to step S43 to execute printing using 
the information that has been stored in the model-spe- 
cific information 502, 

[0093] In a case where this information has not been 
stored in the model-specific information 502, control 
proceeds to step S42, at which the processing of steps 
S1 to S3 in Fig. 4 is executed to acquire the model-spe- 
cific information of the connected printer 100, after 
which control proceeds to step S43. The ordinary print- 
ing operation is carried out at step S43. 
[0094] Thus, if various information has already been 
stored in the model-specific information 502, then 
processing for acquiring model-specific information 
from the printer will be unnecessary. This makes it pos- 
sible to shorten printing lime. 

[Fourth Embodiment] 

[0095] In the foregoing embodiments, one type of 
printing mode of printer 100 is described. In an actual 
printer, however, there are many cases where a large 
number of printing modes are available. In such cases, 
groups of information corresponding to the number of 
printing modes are prepared in the model-specific infor- 
mation 420 of the printer 100. For example, if there are 
three types of printing modes, then three sets of model- 
specific information are prepared. The printer 100 thus 
sends the host computer 500 model-specific information 
conforming to the selected printing mode. As a result, it 
is always possible to perform printing using the optimum 
parameters and control command. This makes it possi- 
ble to deal even with a case where resolution or number 
of tones, for example, changes in dependence upon 
printing mode. 

[0096] It should be noted that one set of model-spe- 
cific information corresponding to each printing mode 
need be only the parameters A1 , A2, described in the 
foregoing embodiments; B1, B2, - and printer-control 
command information need not be used. Further, mod- 
el-specific parameters corresponding to a plurality of 
printing modes may be stored in the ROM 411 upon be- 
ing separated into common parts and independent 
parts, and only the independent parts corresponding to 
common parts and printing mode may be transmitted to 
the host computer 500. This makes it possible to reduce 
the memory capacity of the ROM 411 in printer 100. In 
this case, A1 , A2, may be the independent parts and 
B1 , B2 S — , C may be the common parts. 
[0097] Furthermore, in a case where the printing 
mode in the host computer 500 is the same as the im- 
mediately preceding printing mode, it is possible to skip 
the processing that transmits the model-specific infor- 
mation from the printer 1 00 to the host computer 500. 
[0098] Fig. 12 is a flowchart of processing in the host 



20 

computer 500 for a case where the printer 1 00 is capa- 
ble of printing in a plurality of modes and processing for 
transmitting model-specific information from the printer 
100 to the host computer 500 is skipped. 

5 [0099] First, at step S51 , the printing mode is estab- 
lished and then, at step S52, the host computer 500 de- 
termines whether the established printing mode is the 
same as the immediately preceding printing mode. Al- 
ternatively, the host computer 500 determines whether 

io the model-specific information of the present printing 
mode is present in the host computer 500. If this infor- 
mation is present, control proceeds to step S54. Here 
the host computer 500 executes ordinary print process- 
ing by using the parameters and control command that 

'5 have been stored in the model-specific information 502. 
[0100] If it is found at step S52 that the printing mode 
is different from the immediately preceding printing 
mode, then control proceeds to step S53, where the host 
computer 500 executes the processing of steps S1 to 

20 S3 of Fig. 4 to acquire the model-specific information of 
printer 100 and create a print command and print data 
in accordance with this information. Control then pro- 
ceeds to step S54, at which the ordinary printing oper- 
ation is carried out and processing is exited. It should 

25 be noted that step S54 stores what the present mode is 
in the printer driver 501 to prepare for the processing of 
the next printing operation. 

[0101] When the printing mode is set in this embodi- 
ment, the setting may be made on a per-print-job basis 
30 or on a per-page basis. Accordingly, if the printing mode 
changes from page to page when a continuous printing 
operation is being carried out, then model-specific infor- 
mation is transferred to the host computer 500 from the 
printer 100 page by page. The printing mode usually 
35 does not change within one print job. Therefore, if the 
printing mode has changed on a per-print-job basis, 
then model-specific information is transferred on a per- 
print-job basis. 



[0102] In a fifth embodiment, a case in which the host 
computer 500 capable of being connected to the printer 
100 is of a plurality of types will be described. 

45 [0103] As set forth above, the host computer 500 
serving as the high-order apparatus develops print data 
upon referring to the model-speciric information of the 
printer 100. However, owing to any difference in the 
hardware configuration of a high-order apparatus con- 

50 nected to the printer 100, or owing to a difference in a 
system program or application program even if the hard- 
ware configuration is the same, a disparity occurs in the 
color processing method implemented when print data 
is developed in the printer driver 501 . For example, there 

55 are instances where the amounts of data in the color- 
conversion table information or the data structures do 
not match. 

[01 04] Accordingly, model-specific information stored 
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in the printer 100 is retained in dependence upon the 
number of types of host computer 500 that can be con- 
nected. In other words, items of model-specific informa- 
tion that are convenient in terms of the structures of con- 
. nectable host computers 500 are provided in the printer 5 
100. 

[0105] Fig. 13 is a diagram useful in describing an ex- 
ample of model-specific information, which is made to 
conform to two types of host computers, in the printer 
100 according to a fifth embodiment of the present in- 10 
vention. 

[0106] As shown in Fig. 13, the ROM 411 of printer 
100 is provided with blocks G1 , G2 for storing two types 
of model-specific information, where G1 indicates mod- 
el-specific information tor a first high-order apparatus *5 
(host computer) and G2 indicates model-specific infor- 
mation for a second high-order apparatus (host compu- 
ter). In a case where the first high-order apparatus uti- 
lizes two printing modes, for example, the following is 
prepared for G1 : an area P1 0 storing model-specific pa- 20 
rameters B1 , B2, an area P11 storing model-specific 
parameters A11, A12, — for the first printing mode, and 
an area P12 storing model-specific parameters A21, 
A22, for the second printing mode. Further, P13 indi- 
cates a model-specific control command (C1) corre- 25 
sponding to the first high-order apparatus. 
[0107] In a case where the second high-order appa- 
ratus utilizes three printing modes, for example, the fol- 
lowing is prepared for G2: an area P20 storing model- 
specific parameters B1. B2 t an area P21 storing 30 
model-specific parameters A1 1 , A1 2, — f orthe first print- 
ing mode, an area P22 storing model-specific parame- 
ters A21 , A22, — for the second printing mode, and an 
area P23 storing model-specific parameters A31 , A32, 
— for the third printing mode. Further, P24 indicates a 35 
model-specific control command (C2) corresponding to 
the second high-order apparatus. 
[0108] All of these model-specific parameters and 
control commands are sent from the printer 100 to the 
host computer 500 based upon a predetermined control 40 
command from the host computer 500 and an identifier 
representing the type of the host computer 500, and they 
can be acquired selectively by the host computer 500. 
[0109] In the fifth embodiment, a case in which two 
high-order apparatus are supported is described. How- 45 
ever, it goes without saying that there is no limitation 
upon the number of types of high-order apparatus that 
can be supported. Further, there is no limitation upon 
the content and number of the model-specific parame- 
ters and control commands retained in the blocks (G1, so 
G2. etc.) of each of the items of model-specific informa- 
tion. 

[0110] It should be noted that the printer driver 501 
according to this embodiment has been flexibly con- 
structed in advance so as to be capable of supporting 55 
various types of parameters and control commands sent 
from the printer 100 ; regardless of the values of these 
parameters and commands. Depending upon the host 



computer 500, however there are instances where the 
utilizable functions of the printer driver 501 are limited. 
For example, if data of a resolution that exceeds the 
range of memory utilizable in the host computer 500 has 
been sent to the host computer 500 as a model-specific 
parameter, then print data whose printing range has 
been limited will be sent to the printer 100. However, if 
the RAM capacity for print processing in the host com- 
puter 500 is small and the working area is small, then it 
will suffice to adopt before a printer driver configuration 
that conforms to this and no limitation need be imposed 
upon the printer 100. 

[0111] In the foregoing embodiments, a case is de- 
scribed in which model-specific parameters and control 
commands are transmitted from the printer 1 00 to the 
host computer 500 immediately after the start of print 
processing. However, this does not impose a limitation 
upon the present invention. For example, these may be 
transmitted when power is introduced to the printer 1 00. 
This is effective in that in a case where there is one type 
of printing mode, it is possible to dispense with process- 
ing for transmitting model-specific information from the 
printer 1 00 to the host computer 500 when print process- 
ing starts (because this information has already been 
transmitted to and stored in the host computer 500), and 
therefore printing time from the second printing opera- 
tion onward can be reduced. 

[01 1 2] Further the moment immediately after the start 
of print processing usually is taken as the moment at 
which the print job begins. However, if one job consists 
of the printing of several pages, then the above may be 
taken as each time that the printing of each page begins. 
[0113] Further in the example illustrated above, mod- 
el-specific parameters and control commands are proc- 
essed in each step of print-data development process- 
ing and print-data transmit processing in the host com- 
puter 500. However, this does not impose a limitation 
upon the present invention. It will suffice if processing 
for the development and transmission of print data best 
suited to the particular model is executed utilizing mul- 
tiple items of model-specific information. 
[01 14] It should be noted that the printer 1 00 accord- 
ing to this embodiment has ink-jet printing means. Each 
nozzle of the printhead in the ink-jet printer according to 
this embodiment is provided with a heating element that 
generates thermal energy in order to discharge droplets 
of ink. These heating elements are formed on a sub- 
strate consisting of silicon orthe like using a film forming 
technique, and a protective film is formed on the heating 
element so that the ink will not come into direct contact 
with the heating elements. Furthermore, nozzles, ink 
passageways and ink chambers are constructed by 
building up barrier walls consisting of resin or glass on 
the substrate. Ink inside a nozzle that has been heated 
rapidly by the generation of heat from the heating ele- 
ment forms an air bubble due to film boiling, and an ink 
droplet is discharged toward the printing medium owing 
to the pressure of the generated air bubble so that a 
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character or image is formed on the printing medium. A 
method of printing using these heating elements, which 
are electrothermal transducers, is referred to generically 
as a bubble-jet printing method because the method us- 
es air bubbles formed by the application of thermal en- 5 
ergy when the ink droplets are discharged. The printing 
system of this embodiment is not limited to printing 
means that relies upon such a printing method. Another 
type of ink-jet printing method may be used, such as an 
ink discharge method that uses a piezoelectric element. 10 
Use may be made of a printer such as of the thermal 
transfer or sublimation type utilizing an ink film, or of an- 
other type. 

[Sixth Embodiment] 75 

[0115] In the foregoing embodiments, a printing sys- 
tem in which the host computer 500 and printer 100 are 
connected has been described as an example. Howev- 
er, the present invention is applicable also to a system 20 
in which a scanner (image reader) and host computer 
are connected. For example, in scanners also there are 
many cases where resolution information, information 
concerning number of tones and color-conversion infor- 
mation, etc., is specific to each model of the scanner. In 25 
other words, it is required that the host computer also 
execute image reading control, image processing or 
transfer processing conforming to the functions and ca- 
pabilities of the connected scanner. 

[0116] Accordingly, the scanner is provided before- 30 
hand with resolution information, information concern- 
ing number of tones and color-conversion information, 
etc., as model-specific information, and the model-spe- 
cific information is transmitted from the scanner to the 
host computer. As a result, the host computer is adapted 35 
to control the reading of an image based upon the mod- 
el-specific information, execute processing of the read 
image and transfer the data to another device. This 
makes it possible to readily support a new-model scan- 
ner without changing the scanner driver, which is a con- 40 
trol program by which the host computer controls the 
scanner. 

[01 1 7] By way of example, the color-conversion infor- 
mation in the scanner is supplied by a well-known look- 
up table that decides the gradation of each color of the ^5 
colors FT G, B from the read image. The look-up table 
is optimized by the medium read, the characteristics of 
the image sensor used, the characteristics of the light 
source and the tones of the image desired to be ob- 
tained. For example, if the characteristics of the image so 
sensor have been improved, then it is necessary to 
change the data in the look-up table. There are occa- 
sions where the color-conversion information differs de- 
pending upon the reading resolution as well, through 
this can be dealt with by transferring a look-up table from 55 
the scanner to the host computer for every reading 
mode. On the basis of the look-up table thus transferred, 
the host computer 500 executes processing to develop 



the read data into RGB data This color-conversion in- 
formation has been stored in the ROM of a scanner 200 
(Fig. 14) in an amount equivalent to 64 KB. 
[0118] Fig. 14 is a diagram showing a block diagram, 
which illustrates the configuration of a scanner control 
system according to the sixth embodiment, as well as a 
flowchart illustrating the processing executed by this 
system. 

[0119] When an image scanning operation by the 
scanner 200 starts in response to a command from the 
host computer 500, the host computer 500 sends a data 
request command to the scanner 200 at step S61 in or- 
der to acquire the information set forth below. In re- 
sponse, the scanner 200 sends the following items of 
data to the host computer 500. 

a1 : resolution information 

a2: number-of-tones information 

a3: information concerning number of colors used 

a4: color-conversion information 

b1 : maximum scan size information 

b2: mechanical-mechanism information 

b3: operation-assist information 

c: scanner-control command information 

[0120] The resolution information (a1) indicates the 
resolution at which an image is read when the image is 
scanned. The number-of-tones information (a2) indi- 
cates the data depth (number of bits) per pixel of each 
color of the colors R, G, B at the above resolution. The 
information (a3) concerning number of colors used is a 
numerical value indicative of monochrome or color. The 
color-conversion information (a4) is table information for 
subjecting the obtained RGB data to a color conversion. 
There are also cases where this color-conversion infor- 
mation contains white balance information. 
[01 21 ] The maximum scan size information (b1 ) is in- 
formation that indicates the maximum size capable of 
being scanned by the scanner 200. The mechanical- 
mechanism information (b2) is information that indicates 
the mechanical structure of the scanner 200, such as 
whether or not it has an automatic sheet feeder and 
whether the scanning method is a serial scanning meth- 
od, line scanning method, field sequential reading meth- 
od or line sequential reading method. The operation-as- 
sist information (b3) is information utilized to describe 
functions and operations specific to the model of the 
scanner 200 on the operation screen for allowing the 
user to operate the scanner 200 by commands from the 
host computer 500. The information (b3) is an auxiliary 
database displayed on an operating screen of the host 
computer 500 to make possible command from the user 
in such a manner that commands relating to the scan- 
ning function of the scanner 200 can be entered as by 
aGUl. For example, this information is text, icon images, 
an image representing the external form of the scanner 
or a control panel thereof, or operation control informa- 
tion for controlling the operating screen. This informa- 
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tion can be utilized by the host computer 500 upon being 
acquired from the scanner 200 as necessary. It is pos- 
sible to provide a user-friendly operating environment in 
which an operation relating to the connected scanner 
200 or on-line help, for example, can be specified, and 
in which optimum explanatory text and images are dis- 
played for the user. 

[0122] The scanner-control command information (c) 
is information sent from the host computer 500 to the 
scanner 200. This is information relating to a control 
command for reading and entering a desired image. The 
information defines a command sequence for control- 
ling the setting of various modes and for controlling the 
image reading operation in line with the purpose of im- 
age scanning. 

[0123] By controlling the scanner 200 using the scan- 
ner-control command information acquired at step S61 , 
the scanner 200 can be made to perform scanning 
based upon the optimum control command. This scan- 
ner-control command information has already been 
stored in storage means such as a ROM in the scanner 
200 in the format of Fig. 9 according to the first embod- 
iment, though the details are not described here. 
[0124] Next, at step S62, the model-specific informa- 
tion of error correction decoder 200 read in by the host 
computer 500 is preserved in the scanner driver stored 
in the host computer 500. This is followed by step S63, 
at which the scanner 200 is caused to perform a scan- 
ning operation in accordance with the model-specific in- 
formation preserved at step S62. Next, at step S64, the 
host computer 500 subjects the image information read 
in at step S63 to image processing using the model-spe- 
cific information preserved at step S62 and converts the 
processed image file to the JPEG or other format. 
[0125] In the foregoing embodiments, a case in which 
a printer or scanner is connected to a host computer is 
described. However, even in a case where another type 
of device is connected to a host computer, the present 
invention can be applied as long as the device is one 
which requires that the host computer be equipped with 
a device driver that conforms to the connected device. 
[0126] The present invention can be applied to a sys- 
tem constituted by a plurality of devices (e.g., a host 
computer, interface, reader, printer, etc.) or to an appa- 
ratus comprising a single device (e.g., a copier or fac- 
simile machine, etc.). 

[0127] Furthermore, the object of the invention is at- 
tained also by supplying a recording medium (storage 
medium) storing the program codes of the software for 
performing the functions of the foregoing embodiments 
to a system or an apparatus, reading the program codes 
with a computer (e.g., a CPU or MPU) of the system or 
apparatus from the storage medium, and then executing 
the program codes. In this case, the program codes 
themselves read from the storage medium implement 
the novel functions of the embodiment and the storage 
medium storing the program codes constitutes the in- 
vention. Furthermore, besides the case where the afore- 



said functions according to the embodiments are imple- 
mented by executing the program codes read by a com- 
puter, the present invention covers a case where an op- 
erating system or the like running on the computer per- 
5 forms a part of or the entire process in accordance with 
the designation of program codes and implements the 
functions according to the embodiments. 
[01 28] Furthermore, the present invention further cov- 
ers a case where, after the program codes read from 
10 the storage medium are written in a function expansion 
card inserted into the computer or in a memory provided 
in a function expansion unit connected to the computer, 
a CPU or the like contained in the function expansion 
card or function expansion unit performs a part of or the 
*5 entirety of the actual processing in accordance with the 
designation of program codes and implements the func- 
tion of the above embodiments by this processing. 
[0129] In accordance with the embodiments as de- 
scribed above, print processing (or input and processing 
of image data) can be executed by connecting printers 
(or scanners) having different functions through use of 
a printer driver (or scanner driver) of a single type. As a 
result, it is possible to support various machine models 
and it is no longer necessary to prepare or distribute the 
corresponding printer drivers (or scanner drivers). 
[0130] Further it is possible to provide a printing sys- 
tem in which printers of multiple types having different 
capabilities can be controlled by a printer driver of a sin- 
gle type. 

[0131] Further, it is possible to provide a scanning 
system in which scanners of multiple types having dif- 
ferent capabilities can be controlled by a scanner driver 
of a single type. 

[0132] Furthermore, in the prior art, a high-order ap- 
paratus is provided with different device drivers corre- 
sponding to a plurality of input and output devices such 
as scanners, and the plurality of input and output devic- 
es are used selectively. According to the embodiments 
of the present invention, however, only one device driver 
need be prepared. This is advantageous in that the 
memory area of the hard disk, etc., of the high-order ap- 
paratus occupied by device drivers can be reduced. 
[0133] Further, it is possible to prevent malfunctions 
caused by a mismatch between the device driver pos- 
sessed by a high-order apparatus and the connected 
low-order apparatus. 

[0134] In addition, in a case where a device driver 
such as a scanner driver has been stored on a read-only 
storage medium, low-order apparatus (printers or scan- 
ners) of a plurality of types having different capabilities 
can be controlled using this device driver. 
[0135] The present invention is not limited to the 
above embodiments and various changes and modifi- 
cations can be made within the spirit and scope of the 
present invention. Therefore, to apprise the public of the 
scope of the present invention, the following claims are 
made. 
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Claims 

1. An information processing system in which a high- 
order apparatus and a low-order apparatus are con- 
nected so as to be capable of bidirectional commu- 
nication, characterised in that: 

the low-order apparatus stores resolution infor- 
mation of image data handled by the low-order 
apparatus and transmits the resolution informa- 
tion to the high-order apparatus in response to 
a command from the high-order apparatus; and 
the high-order apparatus processes the image 
data, which is handled by the low-order appa- 
ratus, using the resolution information transmit- 
ted from the low-order apparatus. 

2. The system according to claim 1 , characterised in 
that the low-order apparatus is a printer. 

3. The system according to claim 1 , characterised in 
that the low-order apparatus is a scanner. 

4. The system according to any one of claims 1-3, 
characterised in that information relating to 
number of colors used is included in information, 
which is stored in the low-order apparatus, used by 
the high-order apparatus to process image data. 

5. The system according to claim 2, characterised in 
that the low-order apparatus transmits at least any 
of the following information to the high-order appa- 
ratus: 

size information, media-type information, main- 
tenance information, printhead structure infor- 
mation, information relating to means for sens- 
ing amount of remaining ink, mechanical- 
mechanism information and ope rati on- assist 
operation. 

6. The system according to any one of claims 1-5, 
characterised in that the high-order apparatus has 
resolution information of a specific low-order appa- 
ratus in advance, and 

the high-order apparatus including: 

means for determining the model of the 
low-order apparatus; and 
means for refraining from requesting the 
low-order apparatus to transmit the resolu- 
tion information, if the high-order appara- 
tus determines that the low-order appara- 
tus is a specific model. 

7. The system according to claim 2, characterised in 
that the low-order apparatus sends information 



concerning the printer to the high-order apparatus 
at a timing at which a print command is received. 

8. The system according to claim 2. characterised in 
5 that there are a plurality of printing modes and the 

printer sends model-specific parameters to the 
high-order apparatus in conformity with the printing 
mode. 

10 9. The system according to claim 8 f characterised in 
that when a printing mode identical with an imme- 
diately preceding printing mode is executed, the 
high-order apparatus refrains from reading in the 
resolution information. 

75 

10. The system according to claim 2, characterised in 
that the printer has ink-jet printing means. 

11. An information processing apparatus for receiving 
20 and processing image data from a peripheral device 

under the control of a control program, character- 
ised by comprising: 

requesting means for requesting the peripheral 
25 device for resolution information of image data 

handled by the peripheral device; 
receiving means for receiving the resolution in- 
formation from the peripheral device in re- 
sponse to the request from said requesting 
30 means; and 

processing means for processing image data 
from the peripheral device upon changing pa- 
rameters of the control program, which controls 
the peripheral device, using the resolution in- 
35 formation received by said receiving means. 

12. The information processing apparatus according to 
claim 11 , characterised in that the peripheral de- 
vice is a scanner. 

40 

13. The information processing apparatus according to 
claim 11 or 12, characterised in that information 
relating to number of colors used is included in in- 
formation transmitted from the peripheral device to 
the information processing apparatus. 

14. The information processing apparatus according to 
claim 13, characterised in that the information has 
at least any of the following information: size infor- 

50 mation, tone information, maintenance information, 
the number of colors, information relating to a meth- 
od of color conversion, mechanical-mechanism in- 
formation and operation-assist operation. 

55 15. The information processing apparatus according to 
claim 12 : characterised in that the information 
processing apparatus has resolution information of 
a specific peripheral device in advance, and 
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the information processing apparatus includ- 
ing: 

means for determining the model of the pe- 
ripheral device; and 

means for skipping requesting the periph- 
eral device to transmit the resolution infor- 
mation, if the peripheral device is a specific 
model. 

16. The information processing apparatus according to 
claim 12, characterised in that the peripheral de- 
vice sends information concerning the scanner to 
the information processing apparatus at a timing at 
which a scanning command is received. 

17. The information processing apparatus according to 
claim 1 2, characterised in that there are a plurality 
of scanning modes and the scanner sends model- 
specific parameters to the information processing 
apparatus in conformity with the scanning mode. 

18. The information processing apparatus according to 
claim 17, characterised in that when a scanning 
mode identical with an immediately preceding scan- 
ning mode is executed, the information processing 
apparatus refrains from reading in the model-spe- 
cific parameters. 

19. A method of controlling an information processing 
apparatus for receiving and processing image data 
from a peripheral device under the control of a con- 
trol program, characterised by comprising: 

a requesting step of requesting the peripheral 
device for resolution information of image data 
handled by the peripheral device; 
a receiving step of receiving the resolution in- 
formation transmitted from the peripheral de- 
vice in response to the request at said request- 
ing step; and 

a processing step of processing image data, 
which is handled by the peripheral device, us- 
ing the resolution information received at said 
receiving step. 

20. The method according to claim 19, characterised 
in that the peripheral device is a scanner. 

21. The method according to claim 19 or 20, charac- 
terised in that information relating to number of 
colors used is included in information stored in the 
peripheral device and used by the information 
processing apparatus to process image data. 

22. The method according to claim 20, characterised 
in that the peripheral device transmits at least any 
of the following information to the information 



processing apparatus: si7e information, tone infor- 
mation, maintenance information, the number of 
colors, information relating to a method of colorcon- 
version, mechanical-mechanism information and 
5 operation-assist operation. 

23. The method according to claim 20, characterised 
in that the information processing apparatus has 
resolution information of a specific peripheral de- 

*o vice in advance; 

said method further having a step of: 

determining the model of the peripheral de- 
15 vice by the information processing appara- 

tus; and 

refraining from requesting the peripheral 
device to transmit the resolution informa- 
tion, if the peripheral device is a specific 
20 model. 

24. The method according to claim 20, characterised 
in that the peripheral device sends information con- 
cerning the scanner to the information processing 

25 apparatus at a timing at which a scanning command 

is received. 

25. The method according to claim 20, characterised 
in that there are a plurality of scanning modes and 

^0 the scanner sends model-specific parameters to 
the information processing apparatus in conformity 
with the scanning mode. 

26. The method according to claim 25, characterised 
35 in that when a scanning mode identical with an im- 
mediately preceding scanning mode is executed, 
the information processing apparatus refrains from 
reading in the resolution information. 

-*o 27. A peripheral device for reading an image in re- 
sponse to a request from a high-order apparatus 
and transmitting image data that represents the im- 
age, characterised by comprising: 

45 storage means for storing resolution informa- 

tion that decides the resolution of image data 
of the peripheral device; and 
transmitting means for transmitting the resolu- 
tion information to the high-order apparatus in 

50 response to a command from the high-order 

apparatus. 

28. A peripheral device having a printer for communi- 
cating with a high-order apparatus in both directions 
55 and printing print data transmitted from the high-or- 

der apparatus, characterised in that the printer 
possesses resolution information and sends the 
resolution information to the high-order apparatus 
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in response to a command from the high-order ap- 
paratus; and 

the high-order apparatus develops the print da- 
ta based upon the resolution information. 5 

29. A printer driver for communicating with a high-order 
apparatus in both directions for causing print data 
to be printed by a printer to which the print data has 
been transmitted from the high-order apparatus, 10 
characterised in that the printer driver causes res- 
olution information possessed by the printer to be 
transmitted to the high-order apparatus; and 

the printer driver develops the print data based *5 
upon the resolution information. 

30. A peripheral device characterised by comprising: 

means for communicating with a high-order ap- 20 
paratus in both directions; 
scanner means for scanning an image; 
storage means for storing resolution informa- 
tion read by said scanner means; and 
transmitting means for transmitting the resolu- 25 
tion information to the high-order apparatus in 
response to a command from the high-order 
apparatus. 



30 



35 



40 



45 



50 



55 



17 

^DOCID: <EP M87446A2J. > 



EP 1 187 446 A2 



FIG. 1 




JSDOCID. <EP 1 187446A2_L> 



18 



EP 1 187 446 A2 




.3DOCID: <EP 1167446A2_I_> 



19 



EP 1 187 446 A2 



O 
O 



CO 



O 
O 
LO 



o 
o 

I — 

CO 

o 



LO 

o- 



9\ 


9\ 






I— 






h- ST 




^ ID 




LAY 


5= O 
DC Z 








CL I— 


Q_ LU 




LU 5 




Q => 






CO CO 








X 

o 

> oc 

> LU 



CO 



QC O 

LU O 
CO O 



oc 




LU 

u. 




u_ 








CQ 




EIVE 




0 




LU 




QC 






O 



0 




/ 


O 

7 








O 








<: 




<C Zj 




LU 




uj 0 
















II 












cc 




cc O 




CL 




Q- O 







CO 

o- 



C\J 

o 



QC 



SDOCID; -:EP U87446A2_L> 



20 



EP 1 187 446 A2 



FIG. 4 



^ START PRINTING ) 



500 



S1 



HOST 

COMPUTER 



502 




T2 



DEVELOP PRINT DATA 
USING A1, A2, ••• 



CREATE CONTROL DATA 
USING B1, B2, - 

j 



CONTROL PRINTING 
USING C 



c 



END 



D S4 



DATA 
REQUEST 



S2 



S3 



PRINTER 



A1, A2, 



B1. B2, 



100 



411 
420 



PERFORM PRINTING 
OPERATION 



21 



EP 1 187 446 A2 



FIG. 5 



( START ) 500 



100 



HOST 

COMPUTER 



REQUEST UPLOAD 



COMMUNICATE 



S12 




STORE RECEIVED DATA 




PRINTER 



-S10 
-S11 



ANALYZE COMMAND 



S21 




TRANSMIT 

REQUEST 

DATA 



EXECUTE 

OTHER 

PROCESSING 





( ) 



( END ) 



22 



EP 1 187 446 A2 



FIG. 6 



Adr1 


Len1 


Adi2 


Len2 


Adr3 


Len3 


Adr4 


Len4 


Adr5 


Len5 


Adr6 


Len6 


Adr7 


Len7 


Adr8 


Len8 


Adr10 


Len10 


Adr20 


Len20 


Adr30 


Len30 


Adr40 


Len40 


Adr50 


Len50 


Cmd1 : PRINT-JOB START COMMAND I 


Cmd2 : PRINT DATA FORMAT SETTING COMMAND 


Cmd3 : PAGE MARGIN SETTING COMMAND 


Cmd4 : PRINTING METHOD SETTING COMMAND 


Cmd5 : RESOLUTION SETTING COMMAND 


Cmd6 : IMAGING MODEL SETTING COMMAND 


Cmd7 : PRINT PREPARATION COMMAND 


Cmd8: OTHER COMMAND 


Adr.Bk 


Len_Bk 


Adr_Y 


Len.Y 


Adr_M 


Len_M 


Adr.C 


Len_C 


Adr_m 


Len_m 


Adr_c 


Len_c 


Cmd.Bk : Bk COLOR SPECIFYING COMMAND 


Cmd_Y : Y COLOR SPECIFYING COMMAND 


Cmd_M : M COLOR SPECIFYING COMMAND 


Cmd_C : C COLOR SPECIFYING COMMAND 


Cmd_m : m COLOR SPECIFYING COMMAND 


Cmd_c : c COLOR IMAGING MODEL SETTING COMMAND 


Cmd20 : PRINT PAGE END COMMAND 


Cmd30 : PRINT JOB END COMMAND 


Cmd40 : MAINTENANCE 1 COMMAND } 


Cmd50 : MAINTENANCE 2 COMMAND 



23 

3DOCID <EP 1187446A2. I > 



EP 1 187 446 A2 



FIG. 



C START ) 



S101 




ACQUIRE RESOLUTION 



ACQUIRE NUMBER OF TONES 



ACQUIRE NUMBER OF COLORS 



ACQUIRE COLOR-CONVERSION 
INFORMATIO N 

I — 



DEVELOP PRINT DATA USING 
THE ABOVE 

i 



CREATE PRINT COMMAND 



TRANSMIT PRINT COMMAND AND 
PRINT DATA 



-S102 
-S103 
-S104 
-S105 

-S106 
S107 
-S108 



5 09 Clm) 

NO 




INSTRUCT PRINTER TO 
PERFORM MAINTENANCE 



C END ) 



24 



EP 1 187 446 A2 



FIG. 8 



801 



802 



803 



500 

L__ 

HOST COMPUTER 



PRINT-SOURCE 




DATA 




; MODEL-SPECIFIC 






; PARAMETERS 



RENDERING 
PROCESSOR 



8 BITS PER 
R, G, B 



IMAGE 

PROCESSOR 



.1 BIT PER 

Bk. C, M. Y 



OUTPUT 
PROCESSOR 







I 




PRINTER 



INFORMATION 



INFORMATION RELATING 
TO NUMBER OF TONES 



INFORMATION RELATING TO 
NUMBER OF COLORS USED 



COLOR-CONVERSION 
INFORMATION 



PRINT-SIZE 
INFORMATION 



MEDIA-TYPE 
INFORMATION 



PRINTHEAD STRUCTURE 
INFORMATION 



PRINT-CONTROL COMMAND 
INFORMATION 



-100 



25 



SDOCID :<EP 1187446A2J > 



EP 1 187 446 A2 



FIG. 9 



501 





f 




503—- 












— i — 





411 

-4- 



412 



A1.A2, - 
B1. B2, -,C 



500 



502 



COMMUNICATION 



420 



T 

100 



26 



_1187446A2J_> 



EP 1 187 446 A2 



FIG. 10 



(start printing) 500 



S31 



HOST 

COMPUTER 



READ IN PRINTER MODEL 




S32 

..DEFAULT PRINTER?^ 

[NO S33 



S1-S3 








CONTROL 


PRINTER 



S34 



100 



PRINTER 



412 



MODEL DISTINGUISHING 
INFORMATION 



420 



PERFORM PRINTING 
OPERATION 



C 



END 



J 



27 



EP 1 187 446 A2 



FIG. 11 



( START PRINTING) 



S41 



INFORMATION 
READ IN? 



NO 



YES 



S1-S3 



-S42 



PERFORM PRINTING 
OPERATION 



S43 



C END ) 



28 



EP 1 187 446 A2 



FIG. 12 



( START PRINTING ) 



CHECK PRINTING MODE 



S52 



SAME AS THAT 
OF IMMEDIATELY PREVIOUS 
^OPERATION? 

[NO 



S51 



YES 



S1-S3 



-S53 



PERFORM PRINTING 
OPERATION 



END ) 



S54 



29 



EP 1 187 446 A2 

V 



FIG. 13 




.SDOCID: -:EP UB7446A2_I_> 



30 



EP 1 187 446 A2 



FIG. 14 



C START ) 59O 



S61 



HOST 

COMPUTER 



T2 



JL 



CREATE CONTROL 

DATA USING 

a1, a2 , b1, b2, 

1 



CONTROL SCANNING 
USING C 



EXECUTE IMAGE 
PROCESSING USING 
a1, a2, •■• 



( END ) 



DATA 
REQUEST 



S62 
S63 



S64 



SCANNER 



a1, a2, 



bl. b2, 



200 



-201 



PERFORM SCANNING 
OPERATION 



31 



5DOCID. <EP 1187«6A2.I_> 



